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THAT WHICH IS CLAIMED IS: 



1. A communications system comprising: 
a physical layer device (PLD) comprising a 
PLD send interface including PLD parallel information 
outputs and at least one PLD control output; 
5 a logical link device (LLD) comprising an LLD 

receive interface including LLD parallel information 
inputs and at least one LLD control input; 

first parallel communications channels 
connecting said PLD information outputs to respective 
10 LLD information inputs, and at least one second 

communications channel connecting said at least one PLD 
control output to said at least one LLD control input 
so that control signals are sent from said PLD to said 
LLD out-of-band from information signals. 



2 . A communications system according to 
Claim 1 wherein s v aid LLD receive interface further 
includes at least one LLD status output; wherein said 
PLD send interface further includes at least one PLD 
5 status input; and further comprising at least one third 
communications channel connecting said at least one LLD 
status output to said at least one PLD status input. 



3 . A communications system according to 
Claim 1. wherein said PLD further comprises a PLD 
receive interface including PDD parallel information 
inputs and at least one PLD control input; and wherein 
5 said LLD further comprises an LLD. send interface 

including LLD parallel inf ormatioriyoutputs and at least 
one LLD control output; and f urtherVcomprising fourth 
communications channels connecting sasid LLD information 
outputs to respective PLD information \nputs , and at 
10 least one fifth communications channel connecting said 
at least one LLD control output with said\at least one 
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PLD control inp&t so that said PLD and LLD are operable 
in a push-push configuration. 




"sis? 



4 . A communications system according to 
Claim 3 wherein said\PLD send interface and said LLD 
send interface are substantially identical; and wherein 
said PLD receive interface and said LLD receive 
interface are substantially identical to thereby define 
symmetrical interfaces 

5. A communications system according to 
Claim 3 wherein said PLD receive interface further 
includes at least one PLD states output; and wherein 
said LLD send interface furtherV includes at least one 
LLD status input; and further comprising at least one 
sixth communications channel connecting said at least 
one PLD status output to said at leh^st one LLD status 



6. A communications system according to 
Claim 1 wherein said LLD comprises an asynchronous 
transfer mode (ATM) device. 



7 . A communications system according to 
Claim 1 wherein said PLD comprises one of a synchronous 
optical network (SONET) device and a synchronous 
digital hierarchy (SDH) device. 

8. A communications system according to 
Claim 1 wherein said PLD send interface comprises a 
string-based framing coder for determining and 
appending a string-based framing code to each 

5 information symbol string of information symbol strings 
to be transmitted in parallel over respective first 
parallel communications channels, each string-based 
framing code being based upon at least some of the 
information symbols in the respective information 
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10 symbol string; and wherein said LLD receive interface 
comprises a deskewer for aligning received parallel 
information symbol strings based upon the string-based 
framing codes . 



9. A communications system according to 
Claim 8 wherein each information symbol comprises a 
binary bit; and wherein said string-based coder 
comprises a cyclic redundancy checking (CRC) coder for 
determining and appending CRC codes to respective 
information bit strings. 



m 




10 . A communications system according to 
Claim 9 wherein siaid deskewer comprises a CRC framer 
for framing the information bit strings based upon the 
CRC codes . 

11. A communications system according to 
Claim 8 wherein said deskewer comprises: 

a framer f or traming information symbol 
strings based upon the respective string-based framing 
codes; and 

an aligner for aligning framed information 
symbol strings relative to Cme another and based upon 
the string-based framing code 



10 



12. A communications^ system according to 
Claim 11 wherein each information symbol comprise a 
binary bit; and wherein said aligker comprises: 

at least one f irst-in-f iVst-out (FIFO) device 
connected to said framer for buffer\ng framed 
information bit strings; and 

a FIFO controller for aligning framed 
information bit strings during at leastt one of a 
writing and a reading phase of said at lyeast one FIFO 
device and based upon the string-based framing codes. 
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13 . A communications system according to 
Claim 1 wherein said first parallel communications 
channels are provided over electrical conductors. 

14. A communications system comprising: 

a physical layer device (PLD) comprising a 
PLD send interface including PLD parallel information 
outputs, at least one PLD control output, and at least 
one PLD status input, said PLD further comprising a PLD 
receive interface including PLD parallel information 
inputs, at least one PLD control input, and at least 
one PLD status output ; 

a logical link layer device (LLD) comprising 
an LLD receive interface including LLD parallel 
information inputs, at least one LLD control input, and 
at least one LLD status output, said LLD further 
comprising an LLD send interface including LLD parallel 
information outputs, at least one LLD control output, 
and at least one LLD status input; 

first parallel communications channels 
connecting said PLD information outputs to respective 
LLD information inputs; 

at least one second communications channel 
connecting said at least one PLD control output to said 
at least one LLD control input; 

at least one third communications channel 
connected said at least one LLD status output to said 
at least one PLD status input; 

fourth parallel communications channels 
connecting said LLD information outputs to respective 
PLD information inputs; 

at least one fifth communications channel 
connecting said at least one LLD control output to said 
at least one PLD control input; and 

at least one sixth communications channel 
connected said at least one PLD status output to said 
at least one LLD status input. 
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15. A communications system according to 
Claim 14 wherein said PLD \send interface and said LLD 
send interface are substantially identical; and wherein 
said PLD receive interface and said LLD receive 
interface are subsi^anfTall^ identical to thereby define 
s^gnmetrical^arfiter faces . 



16. A communications system according to 
Claim 14 wherein said LLD comprises an asynchronous 
transfer mode (ATM) device. 



17. A communications system according to 
Claim 14 wherein said PLD comprises one of a 
synchronous optical network (SONET) device and a 
synchronous digital hierarchy (SDH) device. 



V4f 



18. A communications system according to 
Claim 14 wherein said PLD send interface comprises a 
string-based framing coder for determining and 
appending a string-based framing code to each 

5 information symbol string of information symbol strings 
to be transmitted in parallel over respective first 
parallel communications channels, each string-based 
framing code being based upon at least some of the 
information symbols in the respective information 
10 symbol string; and wherein said LLD receive interface 
comprises a deskewer for aligning received parallel 
information symbol strings based upon the string-based 
framing codes. 

19. A communications system according to 
Claim 18 wherein each information symbol comprises a 
binary bit; and wherein said string-based coder 
comprises a cyclic redundancy checking (CRC) coder for 

5 determining and appending CRC codes to respective 
information bit strings. 



20. A communications system according to 
Claim 19 wherein said deskeweA comprises a CRC framer 
for framing the information bit\strings based upon the 
CRC codes. 

21. A communications sVstem comprising: 
a physical layer device \(PLD) comprising a 

PLD send interface including PLD parallel information 
outputs and at least one PLD control output; 
5 a logical link layer device (LLD) comprising 

an LLD receive interface including LLD parallel 
information inputs and at least one LLD control input; 

first parallel communications channels 
connecting said PLD information outputs\to respective 

10 LLD information inputs; 

at least one second communications channel 
connecting said at least one PLD control Output to said 
at least one LLD control input; 

said PLD send interface further Comprising a 

15 string-based framing coder for determining and 
appending a string-based framing code to eac 
information symbol string of information symfcol strings 
to be transmitted in parallel over respective! first 
parallel communications channels, each string Abased 

20 framing code being based upon at least some of \ the 
information symbols in the respective information 
symbol string; 



said LLD receive interface further comprising 
a deskewer for aligning received parallel information 
25 symbol strings based upon the string-based framing 
codes . 



22. A communications system according t\ 
Claim 21 wherein said PLD send interface and said tVt. d 
send interface are substantially identical; and wherein 
said PLD receive interface and said LLD receive 
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interface are substantially identical to thereby define 
symmetrical interfaces . * 



23. A communications system according to 
Claim 21 wherein said LLD receive interface further 
includes at least one LLD status output; wherein said 
PLD send interface further includes at least one PLD 
status input; and further comprising at least one third 
communications channel connecting said at least one LLD 
status output to said at least one PLD status input . 




24. A communications system according to 
Claim 21 wherein said PLD further comprises a PLD 
receive interface including PLD parallel information 
inputs and at least one PLD control input; and wherein 

5 said LLD further comprises an LLD send interface 

including LLD parallel information outputs and at least 
one LLD control output; and further comprising fourth 
communications channels connecting said LLD information 
outputs to respective PLD information inputs, and at 
10 least one fifth communications channel connecting said 
at least one LLD control output with said at least one 
PLD control input so that said PLD and LLD are operable 
in a push-push configuration. 

25. A communications system according to 
Claim 24 wherein said PLD sencl interface and said LLD 
send interface are substantially identical; and wherein 
said PLD receive interface and said LLD receive 

5 interface are substantially identical to thereby define 
symmetrical interfaces . 



26. A communications system according to 
Claim 25 wherein said PLD receive interface further 
includes at least one PLD status output; and wherein 
said LLD send interface further includes at least one 
5 LLD status input; and further comprising at least one 
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sixth communications channel connecting said at least 
one PLD status output to said at least one LLD status 
input . 

27. A communications system according to 
Claim 21 wherein said LLD comprises an asynchronous 
transfer mode (ATM) device. 

28. A communications system according to 
Claim 21 wherein said PLD comprises one of a 
synchronous optical network (SONET) device and a 
synchronous digital hierarchy (SDH) device. 

'HiS : r — — 

29. A method for communicating between a 

physical layer dWice (PLD) and a logical link device 
(LLD), the methodX comprising the steps of: 

sending Vnformation signals over first 
5 parallel communications channels from the PLD to the 
LLD ; and \ 

while sending control signals over at least 
one second communications channel from the PLD to the 
LLD so that control signals are sent from the PLD to 
0 the LLD out-of-band f romVnf ormat ion signals. 

30. A method according to Claim 29 wherein 
the step of sending information signals over first 
parallel communications channels comprises the steps 

Of: \ 

5 operating a PLD send interface including PLD' 

parallel information outputs; and\ 

operating an LLD receiveNinterf ace including 
LLD parallel information inputs. \ 

31. A method according to c\aim 3 0 wherein 
the step of sending control signals overeat least one 
second communications channel comprises the steps of: 
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ofcerating a PLD send interface including at 
least one PDD control output; and 

operating an LLD receive interface including 
at least one LLD control input. 

32. A method according to Claim 29 further 
comprising the step of sending status signals over at 
least one third communications channel from the LLD to 
the PLD. 

33 . A method according to Claim 32 wherein 
the step of sending status signals over at least one 
third communications channel comprises the steps of: 

operating a PLD send interface including at 
least one PLD status input; and 

operating an LM) receive interface including 
at least one LLD status output. 

34. A method according to Claim 2 9 further 
comprising the steps of 

sending information\ signals over fourth 
parallel communications channels from the LLD to the 
PLD ; and 

while sending control \signals over at least 
one fifth communications channel \from the PLD to the 
LLD so that control signals are sent from the PLD to 
the LLD out-of-band from information signals. 

35. A method according to Claim 34 wherein 
the step of sending information signals over fourth 
parallel communications channels comprises the steps 
of: 

operating an LLD send interface including LLD 
parallel information outputs; and 

operating a PLD receive interface including 
PLD parallel information inputs, 
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36. A method according to Claim 35 wherein 
the step of sending control signals over at least one 
fifth communications channel comprises the steps of: 

operating an LLD send interface including at 
5 least one LLD coritrol output; and 

operating a PLD receive interface including 
at least one PLD control input. 

37. A method according to Claim 129 further 
comprising the step 6f sending status signals over at 
least one sixth communications channel from the PLD to 
the LLD. \ 

38. A method according to Claim 29 further 
comprising the step of operating the PLD and LLD in a 
push-push configuration A 

39. A method according to Claim 29 wherein 
the PLD comprises a PLD send interface and the LLD 
comprises an LLD send interface substantially identical 
to the PLD send interface; ahd wherein the PLD 

5 comprises a PLD receive interface and the LLD comprises 
an LLD receive interface substantially identical to the 
PLD receive interface thereby define symmetrical 
interfaces . \ 

40. A method according\to Claim 29 wherein 
the LLD comprises an asynchronous transfer mode (ATM) 
device . \ 

41. A method according to Claim 29 wherein 
the PLD comprises one of a synchronous^ optical network 
(SONET) device and a synchronous digitaV hierarchy 
(SDH) device. \ 

42. A method according to Claim\2 9 further 



determining and appending a string-based 
framing code \to each information symbol string of 
information sVmbol strings at the PLD to be transmitted 
in parallel ovter respective first parallel 
communications channels, each string-based framing code 
being based upoA at least some of the information 
symbols in the respective information symbol string; 
and \ 

deskewing\ received information symbol strings 
at the LLD by aligning received parallel information 
symbol strings based Yipon the string-based framing 
codes . \ 

43. A method\ according to Claim 42 wherein 
each information symbol comprises a binary bit; and 
wherein the step of determining and appending comprises 
determining and appending Vcyclic redundancy checking 
(CRC) codes to respective information bit strings. 

44. A method accoVding to Claim 43 wherein 
the step of deskewing comprises framing the information 
bit strings based upon the CRQ codes . 

45. A method according to Claim 3 9 wherein 
the step of deskewing comprises Vhe steps of : 

framing information symbol strings based upon 
the respective string-based framing- codes; and 

aligning framed information symbol strings 
relative to one another and based upon the string-based 
framing codes. \ 

46. A method according to Claim 45 wherein 
each information symbol comprises a binary bit; and 
wherein the step of aligning comprises Vhe steps of : 

buffering framed information bits in at least 
one first -in- first -out (FIFO) device ; and\ 
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alitaning framed information bit strings 
during at leaat one of a writing and a reading phase of 
the at least one FIFO device and based upon the string- 
based framing opdes. 

47. Aynethod according to Claim 29 wherein 
the first parallel communications channels are provided 
over at least one Wectrical conductor. 

48. A method for communicating between a 
physical layer device \( PLD) and a logical link device 
(LLD) , the method comprising the steps of: 

sending information signals over first 
parallel communications channels from the PLD to the 
LLD, and while sending coittrol signals over at least 
one second communications channel from the PLD to the 
LLD so that control signals Vre sent from the PLD to 
the LLD out-of-band from information signals; 

determining and appending a string-based 
framing code to each information symbol string of 
information symbol strings at the PLD to be transmitted 
in parallel over respective first\ parallel 
communications channels, each stritig-based framing code 
being based upon at least some of the information 
symbols in the respective information symbol string; 
and \ 

deskewing received information symbol strings 
at the LLD by aligning received parallel information 
symbol strings based upon the string-based framing 
codes . \ 

49. A method according to Claim\48 wherein 
each information symbol comprises a binary bat; and 
wherein the step of determining and appending^ comprises 
determining and appending cyclic redundancy checking 
(CRC) codes to respective information bit strings. 
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50. K method according to Claim 49 wherein 
the step of deskewing comprises framing the information 
bit strings basek upon the CRC codes. 

51. A Wthod according to Claim 48 wherein 
the step of deskewing comprises the steps of: 

framing information bit strings based upon 
the respective stribg-based framing codes; and 

aligning f\ramed information bit strings 
relative to one another and based upon the string-based 
framing codes. 

52. A method according to Claim 51 wherein 
each information symbol \ comprises a binary bit; and 
wherein the step of alighing comprises the steps of: 

buffering frameVl information bits in at least 
one first-in-first-out (FIFO) device; and 

aligning framed information bit strings 
during at least one of a wikting and a reading phase of 
the at least one FIFO devic^ and based upon the string- 
based framing codes 

53. A method according to Claim 48 wherein 
the step of sending informatioriy signals over first 
parallel communications channels comprises the steps 

Of: 

operating a PLD send interface including PLD. 
parallel information outputs; and 

operating an LLD receive interface including 
LLD parallel information inputs 



54. A method according to Qlaim 48 wherein 
the step of sending control signals ov4r at least one 
second communications channel comprises Vhe steps of: 

operating a PLD send interface Vncluding at 
t-esreL one PLD contro l output; a nd- 
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operatihg an LLD receive interface including 
at least one LLD control input. 

55. A Method according to Claim 48 further 
comprising the step* of sending status signals over at 
least one third communications channel from the LLD to 
the PLD. \ 

56. A method according to Claim 55 wherein 
the step of sending status signals over at least one 
third communications channel comprises the steps of: 

operating a PLD send interface including at 
least one PLD status input; and 

operating an LLd\ receive interface including 
at least one LLD status output . 

57. A method according to Claim 5 6 further 
comprising the steps of: \ 

sending information sianals over fourth 
parallel communications channels \from the LLD to the 
PLD ; and \ 

while sending control signals over at least 
one fifth communications channel from the PLD to the 
LLD so that control signals are sent Vrom the PLD to 
the LLD out-of-band from information s\gnals. 

58. A method according to Claim 57 wherein 
the step of sending information signals over fourth 
parallel communications channels comprises Vhe steps 
of : \ 

operating an LLD send interface incJSuding LLD 
parallel information outputs; and \ 

operating a PLD receive interface including 
F£&-pa-r a l lfal lnrorma Clon inputs: - 1 \ 




A method according to Claim 58 wherein 
the step of \ sending control signals over at least one 
fifth comuriications channel comprises the steps of: 

operating an LLD send interface including at 
5 least one LLD\control output; and 

operating a PLD receive interface including 
at least one PLEJ control input. 

60. A Method according to Claim 59 further 
comprising the steV> of sending status signals over at 
least one sixth communications channel from the PLD to 
the LLD. 

61. A method according to Claim 48 wherein 
the LLD comprises an asynchronous transfer mode (ATM) 
device . 



62. A method according to Claim 48 wherein 
the PLD comprises one of a synchronous optical network 
(SONET) device and a synchronous digital hierarchy 
(SDH) device. 



63. A method according to Claim 48 wherein 
the first parallel communications channels are provided 
over at least one electrical conductor. 



